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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

[Tporpamma pa3paboTaHa B COOTBETCTBUU C OCHOBHOW oOpa3zoBarenbHoOi mporpammoir ®I'OC no
HarnpasieHuto 03.03.02 dusuka u npeaHazHaueHa i obecrieueHus Kypca «JlazepHas ¢uzukay,
M3Y4aeMOro CTYJEHTaMH B TEYEHHUE CEAbMOI0 CEMECTpa.

Ilenv Kypca - dhopMupoBaHHE Yy CTYISHTOB 00beMa HAayalbHBIX CBEACHUHN MO JIA3epPHOM
¢u3uke W  KBAaHTOBOW  JJIEKTPOHUKE, HEOOXOIMMOIO0 TMPH  OCYIIECTBICHHH  HAYyYHO-
HCCIIEIOBATENbCKOMH, HAy4YHO-WHHOBAI[MOHHOM, OpraHU3aIIOHHO-YIIPABIEHYECKOM u
nefgarornyeckoil aesrenbHocTd. [IpeanmaraeMplii Kypc OpHEHTHpPOBAaH Ha MOJATOTOBKY (DHU3MKOB
UCCIIeIOBATENeH, OSKCIIEPUMEHTATOPOB, HHXKEHEPOB-(DU3UKOB, HWHIKEHEPOB MPOMBIILICHHBIX
OpeanpusATHA Ui paboThl B OOJIACTH TIOJYYEHUs, MCCIEOBAHUS W TPUMEHEHHUS JIa3epHOTO
U3ITy4eHUsl.

Jliis nocTrKEeHUs TaHHOW 1eH OBLTH MOCTaBJICHbI 3a0ayuu.

VYraoy6ieHue W pacliMpeHHe 3HaHWA, MOJTYYEHHBIX YYallUMHUCS paHee M3 Kypca oOImei
¢bu3nKK, KacarIuxcs MPUHIUIOB paldoThl JsazepoB. JlaTek NpeAcCTaBICHHE O COBPEMEHHOM
COCTOSIHMM (U3UKH JIa3epOB, €€ CBSA3M C JAPYTMMU HAyYHBIMH AUCHUUIUIMHAMU, O TEHACHLHUAX
pa3BUTHA M POJM B JajbHEHIIEM HCcleA0BaHUU MaTepuH. J[aTh mpeacTaBieHUE O COBPEMEHHBIX
TEXHOJIOTUSIX, WCHOJB3YIOIUX JIA3epHOE H3IydeHHe, O MpoliieMax Ha MyTH WX JaJbHEWUIIEro

Pa3BUTHA U COBCPIICHCTBOBAHMA.

Il. Mecto aucuunaunsl (MoayJs) B crpykrype OITIOII BO

JIaHHBIN CIIeNKypC HANPSMYIO CBSI3aH C KypCOM OINTHKHM, KBAHTOBOM MEXaHUKH, & TAKKE CO
CHEIKYpCOM 10 CIEKTPOCKONMHH KOHJEHCHUPOBAaHHOI'O COCTOSHUSA. JlucuuruimHa «iasepHas
¢uzuka» Bxoaut B Monayiab B1.B.11, oTHocsmuiics Kk BapuaTUBHOW YacTU MPOQECCHOHATBHOIO
LIMKJIa OCHOBHOHM 0Opa3oBarenbHONM mporpaMMmsel no HampasieHuio: 03.03.02 ®dusuxa. OH nmeer
CaMOCTOSITEJIbHOE 3HAUEHHE JUISl YIUIYOJIEHHOTO H3YyYeHUs MPHUHIMIIOB JEHCTBUS HCTOYHUKOB
JIA3€pHOr0 U3JIy4EHUs], UX MapaMeTPOB, a TAKXKE CBOMCTB FEHEPUPYEMOTO U3ITyYECHHUS.

[TepBast yacThb Kypca MOCBSIIEHA U3T0KEHNUIO (PU3NUIECKUX OCHOB KBAHTOBOHM 3JIEKTPOHMKH,
U, TPEKIE BCEro, NMPUMEHEHHIO JHWHINTECHHOBCKOW TEOPUM H3JIyYEHUS K TEPMOAMHAMUYECKU
HEPABHOBECHBIM CHCTEMaM C JUCKPETHBIMU YpOBHSMH 3Hepruu. Ocoboe BHUMaHUE YAeNnseTrcs
MOHATHIO OOPAaTHOM CBSI3U, peanu3yeMod MpH HMHAYLIMPOBAHHOM H3JIyY€HHHU B pE30HATOpE.
3HAUUTENBHOE MECTO 3aHMMAeT PAaCCMOTPEHHUE MPOLECCOB CO3JaHMs PE30HATOPOM Jia3epa IydKa
CBETa BBICOKOW HANpaBIEHHOCTH M YINPABJIEHHUS €ro MOJOBBIM cOcTaBOM. Bropas wacTe Kypca
MOCBSIIIIEHa METOJAaM  CO3/IaHHs aKTUBHOM Cpelpl M ONHCAaHUIO CBOWCTB  HauOoiee

pacnpoOCTPaHEHHBIX THUIIOB JIA3€POB.



I11. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS THCHHUIINHBI
B PE3YyIbTAaTC YCBOCHUA JUCHUITIIMHBI ydqaluuecsa JOJI2KHBI OGJI&II&TL CJICAYIOIUMUA
NpogecCHOHAIBLHBIMHM KOMIIETCHIMAMU:
e  CHOCOOHOCTBIO UCIOJIB30BATh ClIEUATN3UPOBAHHbBIC 3HAHUS B 00J1aCTH (PU3HUKU
KOHACHCUPOBAHHOI'O COCTOAHUA IJII OCBOCHUSA HpO(I)I/IJIBHBIX (I)I/I3I/I‘-IGCKI/IX JUCIUITIINH

(ITK-1);

B pe3yabTare n3dyyeHusi Kypca CTyJeHThI OyayT:

3namp: ocHOBHBIC (U3MYECKUE NPUHIMIIBI MOJYYCHHS J1a3epHOTO H3Iy4EeHUS U (PHU3HUECKUE
3aKOHOMCPHOCTH, IIO3BOJIAIOIIUEC YIIPaBJIATDH BBIXOJHBIMHU XapaKTCPUCTUKAMU JIa3CpHOTO
HMCTOYHUKA, UMETh MPEJCTABICHUE O COBPEMEHHOM COCTOSIHUM JUCHUIUIMHBI U O TEHICHIIMSIX
pa3BUTHS.

Ymems: o000cHOBaTH BO3MOXXHOCTH TPUMEHEHHUS COOTBETCTBYIOIIETO HMCTOYHHKA JIA3€PHOTO
U3JIy4EeHUS U CIELHMATU3UPOBAHHOTO OOOPYAOBAaHHA B COOTBETCTBUU C IPEUIOKEHHON
UCCIIEIOBATENCKOM MIIM IPAKTUYECKOH 3a1aueii.

Bnaodems: niepBUYHBIMU HaBBIKAMH pabOTHI C 00OpYAOBaHUEM, HCIOJIb3YEMBIM IMpH paboTe C

JIa3C€PHBIMH UCTOYHUKAMHU

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUNINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHs] KOMIIEeTEeHIU

Komnerenuus NuaukaTopbl KOMIETEHIUI Pe3yabTaThl 00yyeHHs
(IMK-1) ITK-1 CriocoGHOCTh UCIONB30BAThH 3naem: OCHOBHBIE (PH3UYECKHE

CHelMalu3UpOBaHHbIC 3HAHUS B MIPUHIIMIIBI TOJIYYEHUS JTa3€PHOTO
o0acTi (PU3MKK KOHAECHCUPOBAHHOTO U3JIy4eHUus U pusnueckue
COCTOSIHUS /111 OCBOEHUS MPOQUIbHBIX | 3aKOHOMEPHOCTH, TO3BOJISIOIINE
(bU3NYECKUX TUCIUITIINH YIIPaBJISATh BBIXOAHBIMU

XapaKTepUCTUKAMHU JIa3epHOTO
ITK-1.1 CnocoGeH 060CHOBATh UCTOYHUKA.
BO3MO>XHOCTb IIPUMEHEHUS Ymeem: 06ocHOBAaTH BOZMOKHOCTh
COOTBETCTBYIOIIEIO UCTOYHUKA MIPUMEHEHHSI COOTBETCTBYIOIIETO
JIa3€pHOTO U3JIy4YeHUs U HCTOYHUKA Ja3€PHOT0 U3IYUEHUS U
CMELUATU3UPOBAHHOTO 000OPYIOBAHUS B | CHIEIMATU3UPOBAHHOTO 000PY10BaHHS
COOTBETCTBHH C MPETI0KEHHON B COOTBETCTBUU C MPEATIOKEHHOM
HCCIIEIOBATENbCKON WM IPAKTUYECKON | MCCIIE0BATEIbCKON WU
3a/1a4en. MIPAaKTUYECKON 3a/1aueH.

Bnaoeem: nepBUYHBIMYM HaBbIKAMU
MK-1.2 CrnocobeH ocymecTBIsATh paboThl ¢ 000pyIOBaHUEM,
IIPOBEJIEHUE IKCIIEPUMEHTOB C UCTOJIb3yEeMBIM IpU paboTe ¢
HCIOJIb30BAaHUEM HCTOYHHMKOB Ja3epHBIMU UCTOYHUKAMH
JIA3€PHOT0 U3JTyYEHHUS.

IV. Copepxanue U CTPYKTYpa TUCHHUILINHBI (MOLYJIs1)

O0BeM QUCIMILUIMHEI COCTABIIAET 4 3a4eTHBIX equHuLE], 144 Jaca,




B TOM 4HClie 66 4acOB KOHTaKTHOU PabOTHI.

3aHATHS TPOBOISATCS TOJBKO B OYHOW (opMe OOydeHUs C MPUMEHEHHWEM JIUCTaHIMOHHOTO
KOHTPOJISI CaMOCTOSITeNIbHOM paboThl crymeHToB Yepe3 DUOC dakynbTeTa. DJISKTPOHHOW U
JUCTaHIIMOHHOU (hopM 00ydeHHUS HE IPeTyCMaTPUBACTCS.

Ha npaktrueckyto moaroroBky orBoautcs 40 ayTuTOPHBIX 4acoB (BO BPEMsl BHIMIOTHCHHUS
MPAKTUYCCKHX 3aaHU).

dopma NPOMEKYTOUHON aTTeCTalluu: 3aUET.



4.1. Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leﬁHLIX 3aHSATHIL M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Ne Pasgen nucnuninHbI/TEMA = Buasbl yue6Hoii padoTsl, DopMBbI TEKYyIEro
n/H = o | BKJIIOYasi CAMOCTOSITEJbHYIO PafoTy 00yyarommxcs, KOHTPOJIS
g E NMPAKTHYECKYIO MOATOTOBKY M TPYI0eMKOCTH yCIeBaeMOCTH;
@ ;_13 e (B yacax) ®opma NPOMeKy TOTHOH
= § = g KonTakTHas padoTa npenogaBartes ¢ « aTTecTaluu
3 T Z § 00y4arImuMuUCs Z (no cemecmpam)
% S = 3 s
o 3 = =5
=2 £ é Jlexkuun Cemunapckne/ | Koncyan E <
5 © npaKTH4YecKue/ | TAlUH g :‘
= 5 JaaéoparopHbIe z
= 3aHATHA Q
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. KOD®DPUI[UEHTHI SUHHIITEHHA 1 22
BEPOATHOCTH IIEPEXO/]OB 7 6 4 8 1 5 TectupoBanue
23
2 | Pazoen 2. KBAHTOBBIE YCUJIUTEJIH 7 7 4 8 1 6 Permerie 3anau
23
3 | Pasoen 3. TEHEPAL[UA U3JIVYEHUA 7 7 3 6 1 8 Ompoc
22
4 | Pasoen 4. CHHXPOHU3AILIUA MO PE3OHATOPA 7 6 3 6 1 7 Pertennie 3a1au
5 | Pazoen 5. THUIIbI JIA3EPOB 7 224 7 3 6 1 6 Ormpoc
6 22
Pasoen 6. TEHJEHIJUH PA3BUTHS JIA3EPOB 7 7 3 6 1 6 Pedpepar
3auér 3.6 TectupoBanue
KCP 6
HToro yacos 144 | 40 20 40 6 38




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEIbHOM PaGoThI CTY/IEHTOB MO TUCHHIIJIHHE

CamocTosTenbHas pabora 00yJaroumxcs VuebHo-
OteHouHOe METOIUYCCKOES
CCMCCTp Hassanue pasaciia, TEMbI o Cpo}(p[ prﬂoeMKOCTB obecrieueHue
Bun camocTosTensHof paboThl BBITIOJTHEHUS (uac.) CpeACTBO CaMOCTOSATEIbHON
paboTHI
7 Pasznenst 1,2, Perirenne KOHTPOJIBHBIX B TeueHue 10 3amaun u [1-3],, [4-8, 10]
3aJJaHui cemecTpa YIPAKHEHUS
Paznensr 3, 4 Hocne [1-3], [21,24,25]
3aBepIICHUS
7 IToaroroBka K onpocy JIEKIUI 1o 10 Ompoc
JaHHBIM
pasnenam
7 Paznentt 5,6 IMoaroroska pedepaTon C]'z;g;];z 10 Pedepar g](_)]?,], [14-18, 19,
7 IMoaroroBka K 3a4éTy Pabora ¢ NCKIMOHHEIM MaTepHAloM K koHIy 8
1 y4eOHOit IuTeparypoit ceMecTpa Tect
OO6muii 00beM CaMOCTOATENHHOM PabOThI O TUCIHUILTHHE (Yac) 38




4.3. Coaep:xxanue y4eOHOro MaTepuasia

CopneprxkaHue pa3iesioB U TEM AUCIUTIIMHBI

Paznen 1. KOOOOULIMEHTHI SUHIITENHA U BEPOSITHOCTU IIEPEXOJIOB

Tema 1. Koaddunumentsl JiHIITEHHA U BEPOATHOCTH Iepexod0B. YPOBHU DHEPIUU
KBAaHTOBBIX cucTeM. MHAynupoBaHHbIE M CIIOHTaHHbIe nepexoibl. Koadduunentsr DiiHmreliHa.
KorepeHTHOCTH MUHAYIIUPOBAHHOT'O U3JIY4YEHUS.

Tema 2. CnekTpajibHbIe JUHUU Nepexoa0B. COOTHOIIEHUE HEOMPEAEICHHOCTEH YHEPT U -
BpeMsi, €CTeCTBEHHas IMpuHa JUHUU. IllupuHa cnekrpa CIOHTaHHOrO W3iydeHus. JlopeHiesa
¢opma nuHuM. ['ayccoBa ¢opma JMHMHM @pU JOIUIEPOBCKOM ymMpeHud. OpHOponHOE U
HEOJIHOPOJHOE YIIMPEHUE.

Tema 3. Ycuinenue u3jiydeHusi B AaKTUBHBIX cpeaax. [lornonienue u ycuiaenue. AKTUBHAS
cpena. Cedenue nornouieHus. HacplllleHue MOMVIOMIEHHs, IUIOTHOCTh IIOTOKAa SHEPrUM
HACBILAIONIETO U3JIy4eHHs. DHEPIUsl HACBIILEHUS B UMITYJIbCHOM PEXKHUME.

Tema 4. MaTpu4HBIi 3J1eMeHT onepaTopa nmepexoaa M Ko3(guuueHTbl JiHIITEHHA.
VYpaBuenue lllpenunrepa u BoMHOBbIE GYHKIIUN CTALIMOHAPHBIX COCTOSIHUMN. [Ipubmmkenus reopun
Bo3MymieHnd. Cyneprno3uuyd BOJHOBBIX (DYHKIMA CTallMOHAPHBIX COCTOSTHUN. MaTpUYHBINA
JJIEMEHT oOllepaTopa JUIIOJIBHOIO MOMEHTa nepexona. OCHWUISALMM HAacCEJIEHHOCTH BEPXHETO
ypoBHsI, yactora Pabu.

Paznen 2. KBAHTOBBIE YCUJIMTEJIN

Tema 5. KBaHTOBBIC YCHJMTEJH. YCWIEHHE U TeHepauus uznydeHus. CrekTpaibHas
nojoca npomyckanus ycuiaurens. [Ilym kBaHToBOro ycunurensa. BeixogHas MOHOCTh. BrixoaHas
sHeprus. HenunenHnoe ycunenue.

Paznen 3. TEHEPALIMA NU3JIYUEHU A

Tema 6. I'enepaums usiaydenus. OTKpbITbIE pe30HATOPBl. Perenepanust pezoHaropa mpu
yCUJIEHUU. Y CIOBUS caMOBO30YkeHHs. YacTOTHBIHM crieKTp reHepanuu. BoeixoaHas MOIIHOCTD

Tema 7. OTKpbBITHIE pe3oHaTOPbl. Pacnpenenenne nons B pe3oHarope. Hucmo dpenens.
Monsl pezoHaTtopa. Bpems >Ku3HHM MOABI MACCUBHOIO pe3oHaTopa. J[udpakunoHHbIE MOTEpPH.
VYpaBHeHue oTkpbITOoro pezonaropa. Kondokanpusiii pezonarop. ['ayccoBbl myuku. PacxoaumocTs
uznydenus. [IpeoOpazoBaHue rayccoBbIX MMy4KOB JMH30H. [IpooibHbIe U MOnepedHble MOIBI.

Paznea 4. CUHXPOHM3ALIUA MO/ PEBOHATOPA

Tema 8. CHUHXpOHH3aUMsA MOJ pe3oHaTopa. ['eHepanus H3Iy4eHUS B HECKOJBKUX
MPOJOJBHBIX MoJiaX. CriekTp reHepanuu. 3atsarusanne Mo Cunxponusanus MoJ. Llyr uMmynbcos.
JUTUTENbHOCTh W TEPUOJ CIENOBAaHMS NPU CHHXPOHU3ALUMU MOJ. AKTHUBHAas M MAacCHBHas
cuHXpoHu3anus Mo. CaMmocuHXpoHU3aus. Moaynsius 10OpOTHOCTH pe3oHaTOopa.

Paznea 5. TUIIBI JIASBEPOB

Tema 9. TazoBble na3zepbl. OCOOEHHOCTH Ta3000pa3HOM AaKTUBHOM cpeabl. MeTossl
BO3OYXKIEHUS. ODJEKTPUUECKUH pa3psal, XUMHUYECKOe BO30YyKIEHHE, OINTHYecKas HaKayka.
Pe3oHaHcHas mepepauya 3HEPrHMM IPU CTOJIKHOBEHMAX. | ennii-HeOHOBBIN jazep. CxeMa ypOBHEW.
[lepenaua sneprum Bo30yxaenusa. Konkypenuus nuauii nznydenus. [lapamerpsl asepa.

Tema 10. Wonnble a3epbl. Jladepbl Ha mapax MeTa/uIOB. AproHoBblil jnazep. Cxema
ypoBHei. [InmoTHOCTE TOKa paspsaa. Ycnosue uHBepcuu. [lapamerpsl nazepa. ['enmii-kagmMueBbIi
nazep. Cxema yposHe#t. Karogopes. KIIJ] razopaspsanbix nazepos. Jlazep Ha mapax Meau, cxema
YPOBHEW MapameTpsl Jiazepa.
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Tema 11. Monaekyasipublie ja3zepbl. TpeboBanus k pabouemy BemiecTBy. KonebarenpHbie
CHEKTPhl MOJEKYI. YTJICKUCIOTHBIA Ja3zep. Mexanusm wuHBepcuu. Ponb OydepHbIX Tra3oB.
CnexkTpaiibHble CcBOWcTBa. BpamarensHas crpykrypa. Ilepectpoiika 4acTOThl H3Ty4YCHUS.
NmnynbeHbiil paspsia. CamMoCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psibl. ['azoguHaMudecKkue
J1a3ephl.

Tema 12. Jlazepbl HA KOHJAEHCHPOBAHHBIX cpeaax. Tpex U YEThIPEXYPOBHEBBIE CXEMBI.
besusnyuarenbHast penakcanus. OJEKTPOHHBbIE KOH(UTYpamud aTOMOB M HMOHOB MEPEXOIHBIX
rpyni. PyOuHOBBIA u HeoauMoBBIN ja3epbl. Cxembl ypoBHeH. JlazepHoe crekino. Onruueckue
CBOWCTBA, JIy4yeBasi CTOMKOCTb.

Tema 13. Jlazepbl Ha KpacuTeasiX. ClIEKTPaIbHO-ITIOMUHECIIEHTHBIE CBOMCTBA KPACUTEIICH.
Cxema ypoBHel. Onruueckass Hakadka. [lepectpoiika yacTtoTbl. HempepbIBHBIM M MMITYJIbCHBIN
pexuM. JlamnoBas u J1azepHas Hakauka. Kpacurenu B TBep0il MOJIMMEPHOU MATPULIE.

Tema 14. Jlazepbl Ha HeHTPax okpacku. JledexTsl B TBepAbIX Tenax. LIeHTpBI OKpackH.
Mertonbl okpamuBanus kKpuctawioB. Llentpst okpacku B III'K. Cnektpbl mnorjiomeHus u
momuHectueHmu. Ilepectpoiika wactoTsl JazepoB. Ilapamerpbl 7nasepoB. BuOponnble u
6econonnsie nepexosl. Monsl xpoma. Jlazep Ha anexcanapute. Monsl Tutana. Jlazep Ha candupe
¢ TutaHoM. [IuKoCeKyHIHBII U (PEMTOCEKYHIHBIN PEKUM.

Paspea 6. TEHAEHIIMU PA3BUTHA JIASEPOB

Tema 15. IloaynpoBoaHNKOBBIE Jia3epbl. PekoMOuHaIIMOHHOE cBeUeHHE. Y poBHH DepMu.
VYcnosue wunBepcuu. besbiinydarenbHas pekoMOuHanus. J(MOJHBIE WHXKEKIIMOHHBIC JIa3€phl.
JlnanazoH JuIMH BOJIH u3iydeHus. MomHocTs.l'erepoctpykTypsl. Ilepectpoiika 4acTOTBHI.

Tema 16. TenaeH UM pa3BUTHS JIa3€POB.

HoBble myiMHBI BOJH Ja3€pHOT0 M3JIydeHUs. MeToabl HEMMHEWHONM ONTUKU, FeHepalusi rapMOHUK,
pasHocTHBIX yacToT. BKP-nazepsl. Jlanpasas Y@ obnacts, peHTTeHOBCKast 00sacTh. ['aMMa-nasepsl.
O6nacTu mpuMEeHEeHUs J1a3epoB.

4.3.1. llepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne | Nepaznena HaumenoBanue TpynoemkocTs Onenounsle | Popmupyemsle
n/n Y TEMBI CEMHUHAapOB, (gachl) CpeacTBa KOMIIETEHIINH

JACITUILIAHBI MPAKTUYECKUX U Bcero | U3 Hux

(Monynst) | mabopaTOpHBIX PaboOT | 4aCOB | MpaKTUYECKas
HOJrOTOBKA

1 2 3 4 5 6 7

1 | Temal Tenmosoe ompoc,
W3JTyYEHHE.
TepMoguHaMuyeCcKoe
paBHOBECHE.
Pacnpenenenue
Bonbimana.
KoadurmenTs
OUWHIITENHA. .

KOHTPOJIBHOE (MK-1)

3aJlaHue

2 | Tema2 CooTHoleHne ompoc, (IK-1)
HEOIPEETEHHOCTEN
«OHEPTUSA-BPEMS ).
EcrecTBennas
[IMpUHA
CIIEKTPAJILHON

KOHTPOJIBHOE

3aJaHuc




nuaud. [Ipumenenne
3aKOHA byrepa-
Jlam6epra-bapa.
AKTHUBHas cpefa.

3 Tema 3

VYcnoBue pe3oHaHca
JUISL CUCTEM H3 JBYX
MIJIOCKUX 3epKail.
DHepreTu4ecKue
napameTpbl JamI
HaKayKH. Bpewms
JKU3HM  4YacTHUIl B
AKTUBHOMU cpene.
[TnotHOCTH (OTOHOB
Ja3epHOro  IyyKa.
JlazepHbie
JTAIIbHOMEDPBI.

Pedepar

(IIK-1)

4 Tema 4

Jlazepubie
PE30HATOPBL.
IloporoBas nuBepcus
HAaCEJICHHOCTEH.
Bpems JKU3HU
dboToHa B
pezoHarope. Pacuer
yucia MOJ
pe3oHaTopa.
HobpoTHOCTH
pe3oHaTopa.

Koo unment
YCUJICHHSL.

Pedepar

(IIK-1)

5 Tema 5

CuHXpoHU3aLMS MOJ
pe3onaropa. Pacuer
gyuciaa Moa.  Poib
JUIMHBL  pe30HaTOopa.
JudpaknuoHsble
noTepH B
pe3oHarope.

Pedepar

(TIK-1)

6 | Tema 6

Pacuer  Benu4MHBI
Kod(umeHTa
KBaHTOBOT'O
YCUJIEHUSI AKTUBHOMU
Cpenpbl. Ycenosus
caMOBO30YXIeHUS
reHeparopa.
[TaccuBHbIE
MOAYJSTOPBI
JTOOpOTHOCTH
pe30HaTopa.

orpoc,
KOHTPOJIbHOE

3aaHuc

(TIK-1)

4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX Ha CAMOCTOSITeIbHOE M3YUYeHHe CTyJeHTaMH B

pamkax camocTositeibHoi padoTsl (CPC)
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Ne Tema Bun 3amanue Pexomennyemas | KonmnuectBo
HEJI. CaMOCTOATEIIbHOM auTeparypa JacoB
paboTHI
1. |. ISOB(DCDI/{L[I/IEHTI:I Pemenue 3amau Pemienue
SUHIITEHA 1 IO JaHHOU TeMeE 3a71a4
BEPOATHOCTH [1-3], [4-8] 6
ITEPEXO/IOB
2. | . KBAHTOBBIE Pemenue 3amau . Pemienue
YCUIIUTEJIN 10 JAHHOM TeMe | 3a7a4 [1-3], [10,13] 6
3. | TEHEPALIUA Pemenue 3amau . Pemienue
N3JTYUEHU S 10 JAHHOM TeMe | 3a7a4 [1-3], [11,24] 6
4. | CUHXPOHUM3ALIMA | Pemenue 3amau Pemienue
MOJI PEBOHATOPA | o manHoii TeMe | 3a7a4 [1-3], [21-25] 6
5. | TUIIbI JIABEPOB ITonroroBka ITonck n
JIOKJIa/1a U3y4eHUe [1-3], [14-18] 6
JTUTEPATypPhI
10 TEMeE
6. | TEHAEHLI1N IToaroroBka ITouck u
PA3BUTHUA pedepara U3y4yeHue
JIABEPOB JUTEPaTyphI [12,19,20] 6
10 TEMeE
Tekymre KOHCYIbTAUN
IToaroroBka K 3a4yeTy

4.4, MeToauueckue YKa3aHud 110 OpraHm3anuu CaMOCTOSITEIbLHOM paﬁoTbI CTYACHTOB

TpeOoBaHuUH,

K COBPECMCHHOMY CIICHUATIUCTY O6H_ICCTBO MNpEaABABIACT NJOCTATOUYHO HII/IpOKI/Iﬁ MEpCUCHDb

cpean KOTOPBIX HEMAJIOBA)KHOC 3HAUYCHHUC HUMCCT HAIWUYNUEC Y BbITYCKHUKOB

OTIpEe/ICNIEHHBIX CIIOCOOHOCTE M YMEHMSI CaMOCTOSITENIbHO JOObIBaTh 3HAHMSI U3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMAaTU3UpPOBaTh IMOJIyUEHHYI0 HWH(OpMalMIO, [aBaTh OLEHKY KOHKPETHOMN
¢unaHcoBol curyauuu. dopMupoBaHHE TaKOTO YMEHHUS MPOMCXOJUT B TEUEHHE BCEro Iepuoja
o0y4yeHMs uepe3 ydacTHE CTYJIEHTOB B IPAKTHUECKUX 3aHATUAX, BBIIOJIHEHHE KOHTPOJIBbHBIX
3aJlaHul, HalMcaHWe KYpPCOBBIX U BBIMYCKHBIX KBaTMQHUKAUMOHHBIX paboT. Ilpm sTOM
camMoCTOsITeNIbHAsl paboTa CTYIEHTOB UIPAET PELIAIOLIYI0 POJIb B XOJ€ BCEro yueOHOro npoiecca.

Teopernueckue 3HaHUSA, IOIYYEHHBIE CTYJEHTAaMU HA IMPAKTUYECKUX 3aHATUAX W IIpU
CaMOCTOATENIBHOM M3Y4€HUM Kypca II0 JIMTEPATYPHBIM HCTOYHMKAM, 3aKpEILIAIOTCS IIpU
BBIITOJIHEHUM MPAKTUYECKUX 3aJaHUM.

[Tpu BBIMOMHEHUH MPAKTUYECKUX 3aJaHUil oOpamaeTcs oco60oe BHUMaHUE HA BBIPAOOTKY y
CTY/ICHTOB YMEHHsI TPAaMOTHO BBINOJHATE U OGOPMIIATH JOKYMEHTAIMIO, YMEHHs MOJIb30BATHCS
HAy4YHO-TEXHUYECKON CIPAaBOYHON JjuTeparypoil. Kakaplii CTyAEHT IOKEH MOATOTOBUTBCS K

3alllUTEe CBOETO OTUYETa, Pa300PABIIUCH C TECOPHEH HCCIIETYEMOTO SIBICHHS.
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Tekymas pabora Haag ydeOHBIMH MaTepuajaMd BKJIIOYaeT B C€e0S CHUCTEMaTH3AIHIO

TEOPETUYECKOT0 MaTepuaia KaxJO0W MPaKTHUYECKON palOoThHI, 3amMOJHEHHUS MPOMYIICHHBIX MECT,
YTOUHCHUA CXEM W BBIACJICHUA T'IaBHBIX MBICIIEL OCHOBHOTI'O COACPIKaHUA pa60TBI. I[J’IH 3TOro
UCTIOJB3YIOTCS UMEIOIIHECS y4eOHO-METOIUYEeCKHe MaTepualibl M JApyras pPEeKOMEHJIOBaHHAs
JIUTeparypa.

FpaHI/IHBI MCKAY Pa3sHbIMH BUJAMU CaMOCTOATCIBbHBIX pa60T A0CTAaTOYHO pa3MBbITHI, a CaMU
BUJIBI pabOTHI mepecekaroTcs. Takum o0pa3oM, caMOCTOSATENBHON paboTa CTYIEHTOB MOKET OBITh
KaK B ayJTUTOPHH, TaK U BHE €e.

3akperuieHue BCEro HM3yYCHHOTO MaTepHualia OCYIIECTBIISICTCS Ha KOHTPOJBHOW pabore.
Takkxe MokeT OBITH MPOBEACH OMPOC MO BceM TemaMm Kypca. IIpemomaBarens momMoraer
pa3obpaThCs ¢ TPOOIIEMHBIME BOIPOCAMH H 3a7a4aMu (10 Mepe MX MOCTYIUICHHS) B XOA€ TEKYIIHX

KOHCYJIbTALIU .

4.5. IllpumepHasi TeMaTHKa pedepaTUBHBIX padoT.

1.YpoBHU SHEPTUHN aTOMOB, MOJIEKYII, KpucTayyioB. [lornomienue u ucrnyckanue
AJEKTPOMAarHUTHOTO U3JIy4EHUS.

2.Ilpunnun nefcTBus J1azepa. MeToabl Co3/1aHusl MHBEPCHH HACEIEHHOCTEH.
3.0nrugeckue pesoHaTopsl. CriekTp Moj pe3oHaTopa. JJoOpoTHOCTE pe3oHaTopa.
4.Metoabl MOIYJSIIUU TOOPOTHOCTH pe30HaTOpa Jiazepa.

S.I'enepanust ONTUYECKUX TAPMOHMUK.

6.Camo(okycHpOBKa B Cpe/iax ¢ KEPPOBCKOW HETMHEWHOCTHIO... DunaMeHTamnus.
7.J1azepHsbrit mpo0Ooit ra3os. JlazepHas miazma.

8.JIa3epHbIil TEPMOSIEPHBIN CUHTE3

9.J1azepHrbIit HarpeB BemiecTBa. JlazepHoe TIaBiIeHUE U HCTIAPEHUE TTIOBEPXHOCTH.

V. YueOHo-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)

a) nepeuens 1umepamypbl

OcHognas

1. Cuyxun J1.B. O6umii kype ¢pusuku : yue6. nocodbue ans crya. ¢pus. cmen. By3os: B 5 1./ /1. B.
CuByxwuH. - 3-¢ 3., crep. - M. : ®usmariur. - 22 cm. T.4 : Onruka. - 2013. - 791 c. - [Ipenm.
ykasz.: ¢. 784-791. - ISBN 5-9221-0763-1 : 300.00 p.

2. BeeznieHue B KBaHTOBYIO (pu3uKy [DnektpoHHbIi pecype] / A. H. ITapmakos. - Mocksa : Jlansb,
2010. - 351 c.; 21 cm. - (Yuebuuku nns By3oB. CrienuanbHas muteparypa). - Pexxum noctyna: 9b6C
"NznarenbctBo "Jlawe". - Heorpanwd. qocrym. - budmmorp.: ¢. 349. - ISBN 978-5-8114-0982-2 :
403 p.

3. Uponos U. E. KBanToBas ¢puznka. OcHOBHBIE 3aKOHHI : [y4e0. mocooue] / U. E. Uponos. - 4-¢
u3n. (971.). - MockBa : BUHOM. JlaGopatopus 3nanuit, 2013. - 260 c. ; Her. - (TexHuueckuit
yauBepcuteT. O6mas ¢pusuka). - Pexxum nmocrymna: 3bC "Pykont". - Heorpanud. nocrym. - ISBN
978-5-9963-2302-9 : b. w.

Jononnumensnasn

4. O.3sento. [Ipunmmmst nazepos. C.- [lerepOypr, «Jlauby», 2011. 592c¢.
5. H.B.Kapmnos. Jlekiuu o kBaHTOBOM 3nekTpoHuke. M., «Hayka» 1988. 336¢.
6. [Tanren P., [Tyrxod I'. OcHOBBI KBaHTOBO# 31eKTpoHUKH. M.: Mup, 1972.



7. SIpuB A. KBanToBas anextponuka. M.: Cos. paano,1980.
8. Miitnenn A., lann M. Beenenue B pusuky nazepos. M.: Hayka, 1978,
408 c.
9. enone H.b. BzaumonerictBue nazepHoro usnydenus ¢ pemecrsom. M.: Hayka, 1989, 280 c.
10.Aemtpenep I'. Jlazepuas cnextpockomnus. M.: Mup, 1988 r., 390 c.

11. lllen N.®. IIpuniuns! HenuHelHOM onTuku.-M.:Hayka, 1989.-557c.

12. C.H. baraes, K.JI. BononssHos, E.M. /luanos, O.H. Kpoxun, A.A. Manenkos, [LII. [Tammuaus,
N.A. lllep6akoB, Havyao na3epHoit 3psl B CCCP (cOopHuk crareit), M., DUUAH, 2010.

13. K Bompocy 00 O3KCIEpUMEHTAIbHOM [OKa3aTeIbCTBE CYIICCTBOBAHUS OTPUIATEIBHON
abcopbimun  B.A. ®abpukant, Hawano nazepnoii spet B CCCP (c6opuuk crareit), M., ®UAH,
2010.

14. KBaHTOBBII TeHepaTOp B BaKyyMHOH O0JIAaCTH CIIEKTpa MPU BO30YKIEHUHU KUIKOTO KCEHOHA
anexktponHsiM nmyuykoM H.I'. bacos, B.A. Jlanmibsrue, FO.M. ITlonos, JI./l. Xoakesuu, Hauamno
nazepHoi 3pbl B CCCP (cOopnuk crareit), M., DUAH, 2010.

15. I".®peitna, P.I1apkep, JIazepsl Ha cBOOOAHBIX A1ekTpoHax. B Mupe Hayku 1989, Bbin.6,cTp.42.

16. OtByn . u nap. IlepectpamBaeMoe KOTE€peHTHOE pEeHTreHOBcKoe uinyudenue, Y OH, 1989,
1.125, BRI 1, C.125.

17. IlpoxopoB A. HoBoe mokosieHrne TBEpAOTENbHbIX J1azepoB, Y OPH, 1986. 1.148, Brin. 1, c.7.

18. Bacos H. u np. [ToynpoBoaaukoBeie nazepsr, YOH, 1986, 1.148, BoIm. 1, ¢.35.

19. Jlx.Penu. IIpoMbinuienHbIe MpUMEHEHUs J1azepoB, M.: Mup, 1981, 630c.

20. Inanos E., [IpoxopoB A. JIazeps! u BoiokoHHas ontuka, Y OH. 1986, 1.148, Beim.2.

21. Kopotees H.U., lllymaii M.JI. ®dusuka mourHOro nazepHoro uznydenus. M.: Hayka ®M, 1991.

22. Tuxtua A. H. Onrtudeckas W KBaHTOBas JJIGKTPOHHMKA: Y4eO.[UiI CTYACHTOB BY30B/
A.H.IIuxtun.- M.: Beicin.iik., 2001.- 572c¢.

23. 10 J. Tonses, .M. 3BepeB - Jlazepsl Ha Kpucramiax U ux npuMmeHenue. «Pammo u cBs3by,
Mockga ,1994r., 311 c.

24. B.I1.beixos, O.0.Cunmues - JlazepHbie pe3oHaTopbl, MockBa, «Duzmatauty, 2003r.
25. I1.I.KprokoB. @eMrocekyHaHbIe UMITYIIbCHL. M. «®u3matiuty, 2008. 208c.

0) nepuoouueckue uzoanus

- HCT.

8) baszvi aCZHHle, MH¢OpMa1/;MOHHO'Cnpa801tHble U nouckKoevle cucniemabal

Oo6pasoBarenbHblii mopTan «HHOBAIMK U BBICOKHE TeXHOIOTHH (poToHuKN» http://lls.nsu.ru

Hay4no-o0pa3oBarenbHblii mpoekT «JlazepHsiii mopram» http://www.laser-portal.ru

Poccwuiickuii 06pa3oBaTenbHbIi TOpTan 1o gusuke http://window.edu.ru

Caiit «Jlazepsl Ha OpraHU4ecKux Kpacutessix» http://claw.ru
[Mopran Optics ORG http://optics.org/

[Topran criektpockonus http://analyticalscience.wiley.com

Caiit «Onrtuka armocgepsi» http://www.atoptics.co.uk

Caiit «KonBeprop pusmueckux Benuyun» http://www.convert-me.com



http://www.quantum-electron.ru/pdfrus/laser50/11788_rus.pdf
http://www.quantum-electron.ru/pdfrus/laser50/11788_rus.pdf
http://www.quantum-electron.ru/pdfrus/laser50/11814_rus.pdf
http://www.quantum-electron.ru/pdfrus/laser50/11814_rus.pdf
http://adswww.harvard.edu/
http://optics.org/
http://www.naoj.org/
http://www.roscosmos.ru/

e DYU3 «bUBJIIUOTEX» HTTPS://ISU.BIBLIOTECH.RU/
e DOFC «JIAHb» HTTP://E.LANBOOK.COM/
e DBC «PYKOHT» HTTP://RUCONT.RU



V1. MaTepuaibHo-TeXHHYECKOe O0ecneyeHne TUCHUMILTHHBI (MOTYJIA)

6.1. YueOHo-1200paTOpHOE 000py/10BaHMeE:!
[IpakTrueckue 3aHATUS 10 JAHHOM JUCHUIUIMHE TMPOBOASATCS B Yy4yeOHOM ayIUTOpPHH TIO
pacnucanuto. JlabopaTopHoe 060py10BaHUE HE IPEAYCMOTPEHO.
Ha akynprere uMeeTcs KOMIBIOTEPU3UPOBAHHAs — AyAWTOPHsA, IpEJHA3HAYCHHAs M
CaMOCTOSATENILHON pabOThI, ¢ HEOTPaHWYEHHbIM JocTynoM B MHrepHer. MMeroTcs cTaHOapTHbIE

CpelcTBa Il MPOCMOTpa Mpe3eHTaui U APYTUX MaTEPHAJIOB 10 KypCy.

6.2. IIlporpaMmmHoe obecnieyeHue:
CrannapTHble cepBUCHI CeTH VIHTEpHET, cTaHJapTHBIE CPEACTBAMU IIPOCMOTpa IpE3CHTALMN U
JIPYTUX MaTEpPHAIIOB IO KYpCY aTOMHOM M MOJICKYJISIPHOM CIIEKTPOCKOITHH.

6.3. Texunuyeckue v 3JIeKTPOHHbIE CPeCTBA:

Jlnis mpoBeieHUsT MTPAKTUYECKUX W JICKIIMOHHBIX 3aHATHH B KayecTBE JEMOHCTPAIIMOHHOTO
000pyZIOBaHUS HUCHOJB3YIOTCSA MPOEKTOP, SKpaH U MejoBas Jlocka. Mcnonb3yroTcs coBpeMeHHbIE
00pa3oBaTeNbHbIC TEXHOJOTMU: WH(OPMAIIMOHHBIC (JICKIIMM W TIpe3eHTanmu B Power Point),
IPOEKTHbIE (MYJIbTHUMEIMA, BHUEO, JOKyMEHTaJlbHble (GWibMbl). lcnonp3oBaHue I00aIbHON
KOMIIBIOTEPHON CETH MO3BOJSIET O00ECIEeYUTh IOCTYNMHOCTh MHTEpHET-pecypcoB M peaan3oBaTh
CaMOCTOSITENIbHYIO PabOTy CTYJIEHTOB, B X0/1€ KOTOPO OHM MOT'YT BBIYMTHIBATh HAyYHbIE CTATHH I10
TeMaM Kypca. Ha Jekiusix MoryT HCToib30BaThCsl MyJIbTUMenuiiHbIe cpeactBa: npoektop (CASIO
XJ-A241), nepenocHoii sxpan (Classic Solution, T195x195/IMW-LU/B), HoytOyk Lenovo B590.
Marepuaibl: Hay4HbI€ CTaTbU U MOHOTPa(UU U3 PELIEH3UPYEMBIX KypHAJIOB, pacCMaTpUBAIOIINeE

COBPCMCHHBIC MOXOABI U UCCIICAOBAHHUA B 001aCcTH aTOMHOH U MOJ'IGKy.]'IS[pHOfI CIICKTPOCKOIINH.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

B coorBerctBun ¢ TtpeboBanusimu PI'OC BO mno peanuszanuu KOMOETEHTHOCTHOTO
M0/IX0J1a, B y4€OHOM MpOIIECCE MCIONb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MTPOBEIEHUS
3aHATUH. MHTepakTuBHBIE (HOpMBI pabOTHl Ha Y4EOHBIX 3aHATHAX NPEAYCMATPUBAIOT AKTHBHYIO
IMO3UIUIK0 CTYACHTOB IIpU HU3YYCHUU MaTCpuala, HallpUMEp, CaMOCTOATCIBHO IIOATOTOBUTH
JIOTIOJTHEHHE K TEME M BBIHECTH €ro Ha OOCYXIEHHE, MPOBECTU IMCKYCCHIO, BKIIOYUTH 3JI€MEHTHI
COOCTBEHHBIX HAay4YHBIX HCCJ’I@I[OBaHI/Iﬁ N CACIATh KPATKYIO IMMPE3CHTAlIUIO CBOUX BBICTYHHGHPII)’I Ha
Hay4YHbIX KOH(epeHIMsX. Bce 3To ¢opmupyeT CnocOOHOCTH NPUMEHATh 3HAHHS, YMEHUS U
JJMYHOCTHBIC KadeCTBa IJIs1 YCHGHIHOﬁ ACATCIIBHOCTHU B 00JIaCTH aTOMHOH H MOJ'IGKy.TIS[pHOfI
CIEKTPOCKOITHUH.

Ha mnpakTtudyeckux 3aHATHSX CTYICHTHI HCIOJIB3YIOT SKCHEpUMEHTalbHble 3amaud. llo
MaTepuajaM MOJYyYEHHBIX SKCIIEPHUMEHTAIBHBIX IaHHBIX OHU MPHOOPETAIOT HMCCIEN0BATENbCKHUE

HaBBIKH, HeO6XOJII/IMI)Ie JJIA pa6OTBI M0 MCXKJIUCHUINIMHAPHBIM HAITPABJIICHUAM, ITOCJIC ITOJIYUCHUA
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6a3oBoro o0pazoBaHus U POPMUPYIOT KOMIETEHIIMIO TOTOBHOCTU BBISIBUTH €CTECTBEHHOHAYUHYIO

CYIIHOCTH HpOGHGM, KOMIICTCHIIUIO TOTOBHOCTH HMCIIOJIB30BAaTh MCECTOIbI TCOpCTI/I‘ICCKOﬁ n

HKCHEPUMEHTAIBHON (pU3HKH B TPOPECCHOHATBHOMN 1EATEIIEHOCTH.

VIll. OueHounble MaTepHUAJIbI AJsl TEKYIEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTeCTAlNU

®onn oneHouHBIX cpeacTB (POC) nmpeacTaBieH B IPHIOKCHUH.

8.1.1. OueHovHbIe CPEACTBA I BXOJHOTO KOHTPOJIA:

[IpoBoauTCs OMPOC HA IEPBOM 3AHITHH.

8.1.2. OnieHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS

HpOBOI[I/ITCH MMPpOMCIKYTOYHAA aTTCCTallksaA II0 HUTOoraM CaMOCTOSITEIILHOMN pa6OTBI,

MIPeIyCMOTPEHHON TPOrpaMMoii Kypca.

IIpuMepHBbIE TECTOBBIE 3aJaHUs 110 aTOMHON U MOJIEKYJIIPHOM CIIEKTPOCKOIMY IIPUBECHBI B

(¢oHIaX OLIEHOYHBIX CPEACTB (B MPUJI0KEHUM).

HDI/IMGDHBIG BApHUAHTHI 3a4a4 JJI ITPAKTHYCCKUX 3aHATHI .

1)

2)

3)

4)

5)

6)

7)

3agaua 1. ['a3 cocToUT U3 MOJEKYN WM aTOMOB, UMEIOLIUX JIBa HEBBIPOXKICHHBIX
ypoBus osHeprun El u E2, E2 > El. T'a3 HaxoguTcsi B COCTOSIHUH
TEPMOJMHAMHYECKOTO  paBHOBECHUS, YUHUTBbIBasg  TOJbKO  HMHIYIIMPOBAHHOE
UCIyCKaHue, BBIPa3uTh Kodddunuent noriomenus raza oT) npu remmeparype T
yepes ero 3Hauenne o0 npu T = 0.

3agaua 2. Bpemst ’Ku3HU aTromMa B BO30YXKJICHHOM COCTOSIHUU B mpeaenax 10 -9 -
10 -7 c. OueHUTh eCTECTBEHHYIO IIMPUHY CIIEKTPAIBbHON IUHUM A caydas T = 10
-9 ¢, cunTas, 4TO COBEPIIAETCS NEPEXO0]] U3 BO30YXKACHHOIO B OCHOBHOE COCTOSIHHUE.
3agaya 3. J[nuHa BoOJHBI HM3ITydaemMoro atromMoM (otoHa coctaBiser 0.6 MKM.
[TpuHuMasi BpeMsl >KU3HM aToMa B BO30YXJAEHHOM COCTOSIHUM t =10 -8 c,
ONpPEETUTh OTHOILIEHHWE ECTECTBEHHOW IIMPUHBI SHEPreTHYECKOro YpOBHS, Ha
KOTOpPBIN OBbIIT BO30YKJEH 2JIEKTPOH, K SHEPTHH, U3Ty4aeMOW aTOMOM.

3agaua 4. OTHOLIEHHWE HACEJIEHHOCTEM JBYX YypPOBHEW, HaxOJAIUXCA B
tepMoauHamuueckoM paBHoBecuu mpu 300 K paBHo 1/e . Bpumcnuth yactory
M3JIy4E€HHS , COOTBETCTBYIOLYIO IEPEXOY MEKIY 3TUMH YPOBHSIMHU.

3agayua 5 Cpeaa coCTOMT U3 4YacTHI, KOTOpPblE MOTYT HaXOAMTHCS Ha
sHepreTuyeckux ypoBHsx c sHeprusmu E1 u E2, E2 > El. KonnenTpauuun yactui
Ha ypoBHAX | m 2 paBHbl coorBercTBeHHO N1 m N2 . Ha cucremy mnanaer
AJIEKTPOMArHUTHAs BOJHA C YaCTOTOM v =E2-El / h . Ilo xakomy 3akoHy Oyner
M3MEHSThCA MHTEHCUBHOCThH | 3TOI BOJMHBI? YUUTHIBATh TOJBKO MHIYILIMPOBAHHOE
U3ITyYEHHUE.

3apaua 6. O1eHUTHh COOTHOIICHHUE MEXITY BpeMEeHeM Mpoxoaa GOTOHOM pe30HaTopa
( t 2L) u Bpemenem ero xu3Hu B pezoHarope ( T ¢ ). Jnuna pesonaropa L.
Koaddumumentsr otpakenus 3epkan R1=R2=R= 0.98. Paccuurars 3Hauenus t 2L
u td 1 L=90 cm.

3apaua 7. OUEHUTh MUHUMAIBHYIO MOITHOCTH JIAMITbI- BCTIBIIIKH, HEOOXOAMMYIO
JUIsl HAKQYKHA TBEPAOTEIBHOTO Jiazepa. YHUcio akTUBHBIX YacTull B kKpucramie N = 1
10 19 wgactuny/ cMm 3. Bpemst )ku3HM 4acTUIIBl Ha BepxHEeM padoueM ypoBHe T = 3 10
-3 c¢. CpennHa 1nonocel, B KOTOPYIO IPOUCXOJUT OCHOBHOE IOTVIOLICHUE U3ITY4CHHUS
ucrounuka Hakadukn Vv = 6 10 14 TI'm. Kog namnoer Hakaukn = 100%. O0bem
kpuctaa— V =10 cm3.
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8.1.3. OueHo4HbIe CPeACTBA I IPOMEKYTOUHON aTTeCTalluu

[TpomesxyTouHas arTecTanus IpOBOIUTCA B popMe 3auéTa.

MaTepI/IaJ'IBI AJIA IPOBEACHHU A TCKYILICTO U IIPOMEKYTOYHOI'O KOHTPOJIA 3HAHWHI CTYACHTOB:

Komnerenmun,
e Bun xontposns KoHTponupyemblie TeMbI (pa3aesibl) KOMIOHCHTH
o\ KOTOPBIX
KOHTPOJIUPYIOTCS
Iposepka pemenns | Pasoen 1. KOSOOUIIHEHTHI
1 JloMaLIHeH 381840, OUHIIITENHA U BEPOATHOCTHU K-1,
Onpoc IIEPEXO/]OB
[TpoBepka pemenust | Pazoen 2. KBAHTOBBIE K-1,
2. JIOMaITHEH 3a1a4u. YCUTUTEIN
Onpoc '
[TpoBepka pemenuss | Pasoden 3. ' EHEPALIUA IK-1,
3. JIOMAITHEH 3a/1a4u. H3JIYIEHNUA
Ompoc ‘
[TpoBepka pemenust | Pazoen 4. CHHXPOHU3ALIUA MO/ K-1,
4. JIOMaITHEH 3a1a4u. PE3OHATOPA
Ompoc.
[Mposepka pemiennss | Pasoen 5. THUIIbI JIA3EPOB MK-1
S. JIOMAITHEH 3a7a4u
Ompoc
IIpoBepka penieHus IK-1
6 S — Paszoen 6. TEH/J[EHL[UU PA3BUTHA
JIABEPOB
Omnpoc
7 3a4er. KOHTPOJIbHAS Bee TeMur IK-1
3amaya, pedepar.

TIpuMepHLINA cOHCOK BOIPOCOB U VIPAXKHEHHUH K 3a4ETY

1. VpoBHU 3HEeprun KBaHTOBBIX cucTeM. HIylMpOBaHHbBIE U CIIOHTaHHBIE MIEPEXO/IbI.

YpoBHU 3HEPIUU aTOMOB, MOJIEKYJI, KPUCTAILIOB. [Iornomenue u ucnyckanue 3J1€KTPOMarHuTHOIO
W3JIy4ECHHUS.

2. Koadunments! DifHITeHA 1 BEpOATHOCTH Mepexo0B. KorepeHTHOCTh MHIYIIUPOBAHHOTO
W3JIy4CHHUS.

3. CnexTpanbHble JIMHUU Nepexo10B. COOTHOLIEHNE HEONPEAEIIEHHOCTEN SHEPTUSA-BPEMS,
€CTECTBEHHAsI INPUHA JIMHUH.

4. llupuHa criekTpa COHTaHHOTO u3nyyeHus. Jlopeniena popma nunun. 'ayccoBa popma TuHUM
TP AOIJIEPOBCKOM ymupeHur. OHOPOIHOE U HEOTHOPOIHOE YIIUPEHHE.

5. YcuneHne usnydeHus B akTUBHOU cpene. [lornomenne u ycunenue. AktusHas cpena. CeueHue
norJyiomieHus. Hacelenne normomenus.

6. KBaHTOBBIE yCHIINTENH. Y CUIIEHUE U TEHEpALHsl U3JIy4EHUSI.

7. [lpunuun neiictBus nazepa. Tpex U 4eThbIpeXypOBHEBbIE CXeMbl. MeETO/Ibl CO3aHMsI HUHBEPCUH
HACEJICHHOCTEM.
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8. 'eneparnus nznydyenus. Onruyeckue pesoHaTopbl. CriekTp Moa pe3onatopa. JoOpoTHOCTh
pe3oHaTopa.
9. OtkpeIThIE pe3oHaTOpbl. Moabl pe3oHaTopa. BpeMsi )ku3HM MOJIbI TACCUBHOTO PE30HATOPA.
JudpakmoHHbIe TOTEPH.
10. Kondoxkanbuslii pezonatop. [IpogonbHble U MONepedHbIe MOIBI.
11. Cunxponu3zanus Moz pe3oHatopa. Llyr uMnynbscoB. JJMTenbHOCTD U IEPUOJ] CIIEI0OBAHUS
HMITYJIbCOB IIPU CUHXPOHU3ALMU MOJ. AKTHBHAs U ITaCCUBHAsi CHHXPOHU3ALUs MOJI.
12. Moaymnsiuus 10OpOTHOCTH pe3oHaTopa jasepa. MeToabl MOAyJIALUU T0OPOTHOCTH. AKTHBHbBIE
Y TIACCUBHBIE MOAYNIATOPHI JOOPOTHOCTH. [IpuHIMIT TeHCTBHSL.
13. Tunsl 1azepoB. OCOOEHHOCTH YCTPOKHCTBA.

PazpaboTrumnkm:

. Z?@i - JIOTIEHT, K.().-M.H. H.T.MakcumoBa

(3anumaemas OOIHCHOCHb) (unuyuanvl, pamunus)

[Iporpamma coctaBiaeHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO mo HampapieHUro
noarotoBku 03.03.02 dusuka.

[TporpamMma paccMOTpeHa Ha 3aceTaHuu Kadeapsl 00MIeH 1 dkcriepuMeHTaTbHON Gu3uku UT'Y
« 24 » _wmapra 2022 .
[Iporokon Ne _ 6 , 3aB. kadenpoii

" AAT ABPUITIOK

Hacrosimasi mporpamMma He Mo:KeT OBbITh BOCHPOU3BeleHA HHU B Kakoil ¢(opme 0e3

NpeABaAPUTEJIBbHOI0 IMCbMEHHOI'0 paspeicHust Ka(benpbl-pa3paﬁqunKa nporpaMmmal.



